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sc ch u t (?) p n s * o n?n<D m r k x ^ 
zwz&ftmmzm o infAt^ ^ t \z £ xff 
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1 

i&wsttJttomm] 

ff AT -5 tzti><Dy58HZ& HI, 

a*>u sag $ * * *ft © ti ^sy-r & t. t- 

[§S*92j W*?llK«J:*a^L«^«raA^ffla 

[3§*94 3 w*?i3c«t*a*»uffi^sa*»bftia 

*£H8 x 8 K^tM^ay i^TfeSd ££#&£T3 
m^S^bwffA^rfe. 

^ an* p e Gjtpfbffls s nfc«c*ff sn^ct^ 

[M*97 3 »*3B6l:J:*a*»U«^«:a^b«!.a 

^ *«m p e Ga^HMs $ n&«KS*fr sns^t^t 
*£T*«-?aa>u©» A^ffio 

[M*98 3 !9*«6{;J:Sa^L(i^*a^bffla 
SnSr- ^Kllf Af-&^ffilc43l.iT, a^bfs^-col^ 

n ->- y ATsffjtcisHETs c t&tt'&t-rz 

[§11*993 ii*3S8(r«tsa*»bm^*a^L5as 

^ *«m p e g 4^ itmm $ n/t ft i- mn a n s c t s » 
iisi-r^m^aA^coifA^?*. 
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2 

[ii*9i 13 »*9i ocisa^m^&i*^ 

[11*91 2 3 11*91 1 dcfc^a^Ld-ffSra^L 

10 S-!|tiltT5«^a^bOJf A#i£. 

[»*9l 3] St*9l 1 !3J:5a*^fll^«:a*>U 

5!issn^7 f -^i3#A-r^^iii343UT. mmutzt 
-r*«reaa*b<&#A:*ft. 

[19*914] lt*9l lCJ;3a*>Mf^£afrb$a 

ssns^-^j-ifATs^ffitcij^T, ¥^ffl^wna 

[§»*9153 §f*9l lcJ:*aa>LflM*«:a#»U«l 

^fc3p^ia*©i«iftT*« c tswatT**^ a*» b 
[»*9i6j aa»nfissnfcx— *a»&aa»L-* 
aa> Lsana nfc?*-* ®/hK*«:s«r * x^ x. 
30 n©/ME:^e>aA i bi!aJi^nfr5 ? -^ ; Sr7 > ^i' hue 

*-oa*»U*58±S-&*fc»6l*-tft-€ t *T.©/hK**>6 

T5f)topN mmi&iS'fX) ->-y>xii#-o 

a s *s K a -a- ^5 X -r X . 

40 B&LfcttJS? ■5«t>* 0»4««f©->>Jl«JKZ)->— ir 
> X $ ffl ttJ T Z> 7. t- v * * f C t & i T % m =t 

[§**9173 1S*91 6CJ:?>a^Hl!liSntf 

-^*»6a*»b*»ta-r*#ifei:*^T. /mk^^mp 

EG??^-fbS:^«^{ki:ffifflan^8 X 8(DZfayi7-C 

&z>z£&&mfTzm=?mfri'<»mmj5m. 

[|f*9183 IS*91 7\z&Z>mfrl,mW2ritz ; r 

—pfrzm&^&f&tiiTzjfmzim-c, m— roa*^b 

50 fcW^SH^TSMEX^y-TWyny *H©a*»U© 
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□ y 7 icjf ASft&asa-wfcjs** b*> e>aa» b 

*!W»c«*:M*»*fc«)KRI»l«4t**lHH6'r5ro-C. a 

ncD/h&^Scoa^b&SSnfc^— :7£7^7 
tSBIT«fi^S:-€-n-eno/hE«roBf^©PNv— y> 30 

-> - 7- > x t -tn-tn w m«fb s nfc a* * « m s ■& s 

*-7\ 

aa>bcDS&&A<— 3K±fl5B#i*»Ui:$snT^sl 50 
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Rg>v#-9*> b taa* b«^£#«-r * * x ^ 7\ 
iWE«»©aj»a*»u*ii(ii5a»eo/Mz«tz}f at^-x 

ft» 

ffi»a*»LA«-E-n-encD/Ms«(rjf A^nsrown-? 

no^E4tA*^nc< £*> lOOBB^a^bSr^OCtS: 
£ T 5 m^a b CD}f A7J ft. 

[§9#«2 7] a^baassns^-^sa^ba 

a*»b«^£ra-a*©is^*»afcAc^T©/Mz* 
^sjstasnfca^a^b^^b^-r^xxy 
*-r*^£*i#*£-r*«?-a3&»b©ttm*ft. 
[is*«2 8] it*«2 TKAsa^nassnfc?* 

-*a»&aa»b«^£»tB-r*#ftK:43lr>T. 
a*»lx«^tra-sqi©«^€:«Ro-»#^«#ir» 

a*»L/«^*f6*$«*fc»i'*t>A<»*"r*«#* 

IS^T 7 f €:%-r & d £ SftattiM* b 
<75ifittJ75ft. 

[0 0 0 1 ] 

cfBW©«r*a«»»] #5£f3te> a«» is*®. S7>* 

vW/r-f 7x-7£-£trx-^©m^a^ blcMT 
5. «MC, *fSWt4a^bOfc«i><Ofil^<Oi*ARtXaft 

*©/JMZ*K:»0igb»lS£*l4. £n&©/hK***M 
PEGSDtJ PEGIBB£*EEl::ttfflSft*8 x 8 £7 
•fe;K7)7'n-y7(:Wf£;-r-SB§. aa>b^lSte. frttOO) 

n-jfoasiB*fT'5fc«>i:cne.©BEtt7;u=f'jXAi:5i 

[0 0 0 2] 

[0 0 0 3] I*] (gn*>. T 9 J9i\r?—9K 

tt¥fls*<Dffi#*K>lfcE. fl. 31ffl<75fcSi)IIV7 S-7 
n.5'£7!)tBjggTS^c. 

[0 0 0 4] ff^tsnfca^a*. x— 
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TW\zt&m.-eztj.iin\iuz>u^, st-< mmtDmmz 

X t- A II <k o A b x-^ 1/- h b fc tttt 
ti&bfc^., 

[0005] "Secure Spread Spec 
trum Watermarking for Mul 
timedia D a t a" t^-p^f^T^^BJtl^i; 10 
«lfiJ#l3Sljg$nT43 0. 3ztz*%W*T°\$&^Xffi£ 
UT5lffl£nT<^3, 1 9 9 5^9^ 2 8 BlIiBS^n 
£*S*#ffriiili 0 8 / 5 3 4 , 8 9 4 ^i'&l^T, t£St 

i£. s^biiM^bn^.^ico^niffiT&^>. in 20 

7.^:7 MUt' 15 CCDT.^ Sfeb/h 
;U*U >^K£^Tt£aj£fT5mlt::l$*£nfcttn 

7£.Z>*/£5^teA- H^x7gert i it 
iff 5 -tliT 

[0006] "Secured Spectrum W 
atermarking forMultimedi 30 
a" cl^I^iT, h t t p : //www. n e c i . 
nj. c om/ t r / i n d e x . html (Tech 
nical Report No. 94-10) TAf 
"5IfjgT&£C o x et a 1 \Z£Z?fcX<D'PT\ mm 

[0007] ±fero^^jwg^bttai73fen< Tcroa 

{t?7^;7 h;^sg^UffiS$nfcil#x^i7 KM>f>g 

is^it^itt^. inn. fijffl^nc7croia 40 
nbihi£fttz\gmzm.%i<otz^£mz>; z\<D£ot£&m<D 

[0008] "Embedded Signal 1 in 
g" t^^SffcWR. D. Preuss et al. 
K,£-5#S#l<r£§5, 3 1 9, 7 3 5^TH fy^^ 

{fc£tlTt>-£>. 3— F->>* JKE>->— 7->7Ji. n-K 
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- h* tit* £ ± £ * 5 - £ \Z ct o Ttf*« f (*l \Z 
Sit5. n- K->>#;KDHi63gc^^(i > #^<ff03? 

nTi^«c^7tcDx-^ 137^ -t^-rsctnc<«&ffl5ti 

[0009] "A Spread Spectrum 
Watermark for Embedded Si 
gna 1 ing" <tH'5«frC. #fgBJlTtti^:SC$t£ 
LT5lffl$nT^-5Coxt3«k*l 9 9 6^9fl4B II 
ffiliiStlfc^SltitttiiSISgO 8/7 0 8, 3 3 1ft 

CCDtf^tt. Preuss et a 1 V>*%:<nlfefk& 

[ooio] «#*a*atjfcj6©Hfft&zfli«k7 f -^ 

dct (ssmwa-tr-r > 

T^o N 1 o gN^PaTlC;i3tiTDCT«;l?itSl"Sfe»&ro 
CD&T'&So L*>L.&A*b. N=5 1 2X5 1 21:^1 

t. i#ic. t>bff^fbaix«iaiffla**tt«u-r-. bp% 

1 &H 3 0 7 U— AT?||fT3nftttfttfte&fr^*£. 
Sffifi#ttS&K:?l5<&*. I1CD7j?£1J, MPEG- I 
I «EEC<6:»BtSn*t>ro©l9 3 oteroftgw&gt-r 

[ooii] *P9M(B**aa»uffls*ja«-rs*jffitt 

Tt^-So Mil. fcb. t*W7U-AA»S«6ji*n^:(g# 
Sfct6nc/J:<un6©7 U-A^iStSIcU 
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[0 0 12] "MPEG/SPEG«»^fflUtII 

i&tbTSIfflSttT^SC o x\Z£Z, 1 9 9 6f 9fl 
1 9 BliaiKSn^SlftffcBSSflO 8/7 1 5, 9 5 

lsScoiiotteS. 
[0 0 13] 

[&i] 10 

N 

n I og = N I ogn 

n 

N=512x512 = 2"Wn = 8x8 = 2' HfcfL 
[0 0 14] 

[^Hj*s»i*b=to tr^>^ii] L^u^t^b, 

fFtfJSISfSO 8/7 1 5, 9 5 3-^TlttBJ$tlT^^^BJ 
±#cDHf£(;:MoTDCT£gtt5-f 3 

m<DW$)ttez>o zt>\zmmttzuz\t> *>u xn-> 

^■y--rXir 8 X 8CD^c^$« IP*>MP EGH#EE*|gf::<£ 

mznzcntmw-i xtfrnftznTzms* mpegee 
mR z*m& t )v a* u x a <d^jh t a*» l co# as t>*«& a 

»«#«IC/Jn^<^0» S^iftKliMPEGf'M-rSff 30 

[0015] *&w<Dsm\z, Mftwrnzmfrvmrnz 
^v^m^tar^zt\z^-ox^m^fftammo 8/ 

7 1 5, 9 5 3^T®.W2tlT^2>ftW<Dmm&$:&.» 

[0016] *^Hjro*^wn£BWii, s^bcoge^m 

£ £ a L fflS £ n 3 5*- * <D 'S> K* © II If A 

[0017] *9£w<Dm<D&mz. mfris®m-zntzm 40 

^ZW-XHtTZ Z\£\Z£-? TS* L,*<aA> b® S 5 nfc 

[0018] *%Bjote©sw«. a*»bjam©flMs« 

■So 

[0019] 

[«IB«:»»-r*fc«)©#»3 #3fi9!«:. a*>bfi*tf£ 50 
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s 

a-ai-tn-fftowfl-in* c t$ a $ n 5 m#£ asiaa*) n « 
*k:»au aa»L*flj©wic. *»«*a*i&t»a»& 

n^a^bd^s^r^citiCctoT^cD^x^A 
©it «tt £&»t s t ©ts s . 
[0020] &m<Dtztb\z, wftwmzwmzftrzmfr 

[0021] *56wizj:ntf, a^b«^*a^b«as 
sns^-^cjfA-rsfcftro^ftfcij^T. aa»b«a 

X) ->-^r>X(C-7-y tf>y-r-5Ctl3ctoT. If AS 

nsa^ut^sffisu^ h^ts^f'^, ¥ 

ts&ic*^? mi^^t &;^->x. roct.^^ \-)vm 
&l £ nttwn© PNy-y>x^-e n-^'n © * Kit 

<D =f- 9 (Dmmm R # AT 5 X x y X£ 3 C t €r 

[0022] *5Bw;:«fcfttf. aa*L$assnfc5 i -$' 
^^a^b^ttffirs^ffiizis^T. a^nsisnfc 

X, roa*>L£38££-&5;t»fc^n-?nro/hK« 

x, ispiLTusji^s^-enro/hK^rotn-eti© 
Rif^roPNv-x>x^4-A«»^*twm^<7)->>#;n3 
*f*crrsf?f£wPN («flsia»y'fX) ->-tr>x\zm 

co->>7H;nrSt>ncO ■5S^Sr*5£T*7.5 1 yX, aA^ 
b J'jt* f^T 0 #-SSirW-> >*;UCD X >7. 

[0023] *5!^»c«fcntf, a^bjas^n^cx-^ 

x. fflMr^<f^S:-^n-? : n©/hE^©^cDPN->- 
x >x tz^-x z> fzibizmig.<D-s >#mz tife-r 2>mjz.<r> 
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J& T 5 « & 0 t# 3 « St <D -> > # ; KD -> - y > 7, £ tt ffi 

[0024] *%mz&n\z. a*»L/fli**j8*»bffla 

a^bKa^bd^fcfrtiJTfcXxyX, MClKScoa 

*C£*#*£TS«7a*»b©#A#ft7S*»£>ft*. 
[0 0 2 5] 

[0 0 2 6] ElTORWlCfc^T. Bfc7*-*»*Wi 
TfeO. ffl§§ "HUT "B&x-:?" lijSffl£n# 

[0 0 2 7] £TFI'. ^BSnrffFmRIS 0 8/5 3 4, 8 
I NSERT — OR I G I NALtL, 30 

ai^^^m-r-s^nia^EXTRACT-oR igin 

9 9 6¥9«4B KHJHSftfc#BM*WtHBllB 0 8/7 
0 8, 3 3 1 #-CiK9?£nT^5, H«l'S3&^«r# A 
TSfMINSERT-WHOLEiL, *fcaa»b 
*ttm*fc»tt*tilT*¥ll*EXTRACT-WHOL 

$#l*FfflGI?f! 0 8 / 7 1 5 , 9 5 3^TittKSnx^5I 
«{Cjg*>U£J¥ A-rS^MS* I NSERT — MPEG — 
Ail, 38*»U£ttffi*SW*fttB-r**H i £EXTR 40 
ACT — MPEG — A£ LT-S-n-E'ncD^UitC-p^iTS 

[0 0 2 8] 0111 iS«l3S^bS:lf AT5ft*0 I 
NSERT-WHOLECf)i(DffilS7ny/?0$SL 

#Jfc ->-x > 7. CD b {§ *ta*x 5 -IT jEf?*t8§ 

lO^AA^n, 0«, ECD->-<T 

> X * jfe^^cfitffi A/T ^ S (ti!CO -> - X > X \Z WSkt 

z>. ffgi orom^ta. pn^ e>yg§ 1 iiz-^-a 
PN7yt;^Bi i»awF^{tsnfca*»bo-t so 
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(PN) fcf>yT5. PN7y E>9?S1 

K£»T4. *OXSltt(HttW3U-f (DCT) 
KJ:*t>©T*Stoa*#*b^a*. Bl^7— 'JXJE», 
hffl##5t>*fc«iS*a£8li;:ttfll3n* 

^Oflfi<DX^£ hJWg&gl 3 t>ft*. 2^>CD7. 

19 h^xiMBi 2ms\ zo&ii\z. -tn*^^^^ 

SMggl 5(rA^$n^>. 7.19 h^BJBSl 4<75H1^ 

tt-€-n*>e>ipjJ8§i 6cDigMi5i scDtts^Kttijnsn 
4. anal 6©a*«a»agift«i 7ctt*ssn*. c 

[0 0 2 9] INSERT-MPEG-Alt I^USS 
mZnZ>7—9>£&%LV>7Uv9> 8 x 8 fcf^-fc 

;KZ5SP^H«^^«/ME«tc-tri/^ > r-TS.6T I N s 

ERT-WHOLEite&te*. f^-^CD^tl-^ncDX 
□ <y tt±j* co^ri \z «fc t# A $ ftfca*> b £*T 

bTiigjfrX^S' »<HSL»/-fXO->- 
^r>7>/05DCT#^l3#A$n^„ ^cD^lli«^TCD^ 

«»m*5 ^tt^K*©*^ XtJff i 1/ < tt 8 x 8 1 
-tCDflfiro-y-^f X. mii2X2. 3X3. 4X 
4, 16X1 6TfcJ:K 

[0 0 3 0] H2tt*5EWO*A»:J:*a*»l/#A*li 
ro«B§Xn-yi;|g|$:^bT^?>„ a*^L/(t#H. 0 1 \Z 

2 0. PN73»t>yS2 1. X.ZtT.19 hfr$tm®2 

^^"i. INSERT — WHO L EibS^IJI NSER 

T-MPEG-Atimo. a*i/tta*>u-fe^^> 

^-2 3lCA^$n. t^>?-2 3ll ffittttHia 
b «r H < OA^gfS^a*^ b II^fiJTS. *5feK>a*> b 

ZtiZ>^-9\ty : -9M9*>9-2 4^\+>2ft, x 
-^-t^^>^-2 4(J I NSERT — MPEG — Ai: 
H*^ny?jb5WK*. fi»J^.«8 x 8 CDHP^Biflg 
\z : f-9t^.9^>hr } t>o mfr\s±.9*>9—\Z&i 

Tffl^snssB^a^bro-e-n-entaa^bjf a«§2 5 

aRtf 2 5 b^<75l*|CO— ^"tlct^Tx— 9Zfuy 2\zW 
A^n^>„ S*»L# Ai2 5 aSi;2 5 b«l:J:oT« 
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mznz&mte. mi e>m&vft assi 8\zmvx®.w 

Zftfzb<D£mK^MT*$>2>. int.. sttl^tMD&ftm 
»UI$n^. W&IZ. mfrVff AS2 5 aS!/2 5 

[0 0 3 1 ] 03tiEXTRACT-WHOLEf«SC[) 

v jiB&L&Ttizm-rfzsbizmmzx^? bJiiEMit 

§§3 0\ZKt>2ftZ>. bV^-fAmfrls&SfvT^tl 
tf. X^i7 h;HE^b§§3 OCDtii^lS, jS^bCDPNf? 
^fc (ISICDX^ WPgPggl 4^A#£n?cff^) 

cqt.^ Hi^&fciaT^s,, x^i? b;HE*g{fcgg3 o 

cDtH^jttU<-D^CD+IMgs3 1 a, 3 1 b^A^ 
n. *SH€8§3 1 a. 3 1 bte, ft^ft 2 nfcjifrb 

(j, @ 1 CPNV7 e>y§§ 1 1 \z£.-oT : s>X)v*n 
mt-rztzftiz&mzftz—zoPNzi- fi^utt 

X M"5) o *1HIS§3 1 a2SiZ>*3 1 b^CDfcH77te:ifc£[El 
£8 3 2 1^73 SfeJ:<'(afev->#;l/CO->-y>X 
Sr^TS. M'&tZ. ^CD->— ^r>X«X7— ITIE§§3 
3 I'ioTITIESn, X^-ITIEg§3 3 li, 01TX5 
-ITIEfiF^iSl OlIckoT^ff 2n;tj£??^t:£SgfTT 

[0 0 3 2] EXTRACT — MPEG — AtC-fetAT, 
I^LASttdiSnSf-J'lt fSINSERT-MP 30 
EG-A©cfc^lC. IK^ro^D-yi', #J;Uf8x8 

CD«*t(i, 0 3 CDtBMlg 3 1 a£.t£3 1 bmm& 

iziEMit-zn. fflM§g©A->i7{r#A^n^c mmm^ 
i<D&t>\zfc<DWttmm^mm-?z>ttmm<»\&t>\z 
¥*^t£n. ^-coss*, w-^mmm^ ±.%z<d&o\z 
VK<n® : w<Drzifo\z&Lfc®'i&z 2tcA^7$ns. 

[0 0 3 3] 0 411 *%Bjro»AtCJ:Sa^Lttlll^ 

mmzy : -?±.y*>5' — 4 0\z<i:-?T-?ny 40 
i7tr-t^^> h$n. x-^-t:^>>^-4 01SIII2C9 
WA^m<Dfflmm2ftfzy :: -i!?±.tf*>?-2 AlZfifc 

- ^ 7* a -y ^ Ciif A £ nfcg&#j8a> b t MT H * fi* * 
ft2>tztt>> fn^mx^i? hJHE&{t8§4 1 aStf4 

i bmz-*3-z.iz>nz>. z\ftt><D&A2ntz&ftmfrv 

(,> < -^©SBa-aS^b \z^X Z> m& b GMWfiJ 
^X^i'JMTSfc&irtfcK^ftsnSo ii^bi?g-& 

sg4 2waj^«, ai5&»L/S«»c»fcrs'>>#;w»i«i so 
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s§4 3»cA^j$n. ^LT-zrn^tifim^itztittmfr 

LiBm)^<D—Z><D~>>X)UZttfc-TZ> 
fTiE«F^8 2 0) . 
[0 0 3 4] #8184 3^bCD^nbO->>^;KS. 

nt'n<Dmfrvm%m4 a &m$A a b^icA^sn. 

ta-a§§4 5 \zi.i \znmt s n;taa> b ic mm 
^•jx^ns. ^-cd*§*. mmznmtzmzmfristfx 

[0 0 3 5] ARLK'tttB^MM^ $ b b < KWT 
5. I NSERT-OR I G I NAL&tfEXTRAC 
T-ORIGINALCJ3HT. ^CDSWtt. #3feC0H 

mt)W&mizmm-*tmum. wmz&-(DPN (sjimsi 

COT. aa>Lffl33ftfc«#©&«ttE»£fttettfttf 

T^*T»4ft*>o fc. NfllCOSfe A^ ^«»H8*» b * 
Jf AT * StF «fc 0 fc » \'&V> 13 5 *«»<c o T ^ S . 

[0 0 3 6] zKDBiHSWft-rafci&i;:. *%bju, x 

[0 0 3 7 ] Sa6£2;n£1*$8l;L 7 

^77^7 hCOA^t>^#bn/im<lCDv'>#;U (gp*, t 
2Jlft*»*tifaASC I I-/>W) C0->-^r>XT 
»5. X5-^tB^Z>'IT]EC0fc«)t=jiJPC0->>#;U*iC 

e n r ^ s 3S i co p n -> - $r > x ic v tf > y $ n -5 » 
is tfsg < /i-s is if, tttu s nzt«# - / -f xw-&»*« 

So 

[0038] pn->— y>xcottj^7.^^ h;n4ee. 

HP*,Mi^T. ^ngJ V-TX" IP'S", S*>b7.»S»i>&3: 
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